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ABSTRACT
This paper uses three models of a smallopen economy to
analyze the effects of terms of trade and exchange ratechanges
(i.e. devaluations) on labor market adjustment. First,a three
goods (exportables, importables, non-tradables), four factors
model is developed and used to investigate howan exogenous
worsening of the international terms of trade affect labor
allocation and wages. Second, a more traditional threegoods,
two factors model is used, and its resultsare compared to those
of the first case. The analysis is carried outunder alternative
assumptions regarding wage flexibility: full flexibility,
economy-wide (real) wage rigidity, and sector specific realwage
rigidity. Finally, a three final goods model with imported
intermediate inputs is used to investigate the effectsof
devaluations on aggregate and sectoral employment.Here the
conditions under which a devaluation will becontractionary (i.e.





Los Angeles, CA 90024
(213) 825—53041
I. Introduction
The purpose of the present paper is to provide ananalysis of the
interaction between terms of trade changes, exchange rates(broadly defined)
and labor markets in developing countries. The discussion focuseson labor
markets adjustments and emphasizes the role of some rigidities thatpreclude
it to adjust smoothly to shocks stemming from the external sector(i.e.
terms of trade and exchange rates shocks). By necessity apaper like this
has to be selective; the topic is just too broad to be fully covered inone
(reasonably long) piece. Moreover, the discussion presented here is carried
out mainly from the point of view of the international economics literature;
it surveys the way in which this literature can contribute toour
understanding of how labor markets behave. It also points out some of that
literature's weaknesses and suggests ways in which the traditional trade
models could be refined to deal in a more adequateway with problems related
to labor market adjustments.
The paper is organized in the following form: Section IIuses a three
sector (exportables, importables and nontradables), four factors (labor and
capital specific to each sector) trade model to analyze how the labor market
adjusts to exogenous shocks on commodities relative prices. The analysis
also considers the case when capital is allowed to adjust acrosssectors.
In Section III this model is used to analyze howeconomy wide and sector
specific wage rigidities affect labor market adjustment to exogenous shocks.
In the tradition of the international trade literature, the model of
Sections II and III condsider only final goods. This, of course, is inmany
ways a limitation, since much of the world's trade corresponds to
intermediate imports. In Section IV, however, the role of imported2
intermediate imports is considered. Here the three goods four factors model
of Section II is extended. It is assumed that nontradables or home goods
(only) use an imported intermediate import. In addition it is assumed that
an economy wide minimum wage results in initial unemployment. The analysis
then focuses on how aggregate and sectoral unemployment is affected by a
nominal devaluation. In particular, this discussion focuses on the
contractionary devaulation issue, investigating whether devaluations reduce
employment. Finally, Section V contains the conclusions.
II. Terms of Trade. Tariffs, and Labor Market Adjustment in the Open
Economy
This section deals with the simple analytics of the interaction between
commodity relative prices and labor market adjustment in a small open
economy. For this we use a fairly standard international trade model with
three final goods --importables,exportables, and nontradables --andwe
look at both the long- and short-run labor market reaction to a terms of
trade shock. The discussion is carried out under two alternative
assumptions regarding wages: full flexibility and the existence of a
minimum wage. It is assumed that in the short run capital is sector
specific, while labor can move freely across sectors; in the medium- and
long-run, however, both capital and labor can move across sectors.
Consequently, depending on whether we deal with the short- or medium-run we
have a three goods, four factors model, or a three goods, two factors model.
In order to simplify the discussion, throughout most of the analysis we
follow the international trade tradition and ignore issues related to
capital accumulation. In the first part of the paper (Sections II and III),
we also ignore the existence of imported intermediate inputs. In Section IV
below, however, a model with imported intermediate inputs is fully3
developed.
The analysis presented here islargely positive. The discussiontraces
in detail the effects ofan improvement in the terms of tradebrought about
by a decline in the world price of
imports. The results however arevery
similar for the case of
policy induced changes in import tariffs.Natural-
ly, the case of a worsening of the
terms of trade is exactly theopposite of
what is discussed here.
11.1 The Economy UnderConsideration
Assume the case of a small
country that produces three goods:
exportables (X), importables (M)and nontradables (N). Productionis
carried out using capital andlabor. Production functions havethe conven-
tional properties and it isassumed that in the short-runcapital is sector-
specific, with labor beingperfectly mobile between the threesectors.
Following the traditional international
trade literature, it is assumedthat
the quantities available ofeach factor are given; theirsupplies are
completely inelastic. 1
Imports are initially subject toa tariff, and external borrowing is
not allowed. (This assumption
may be easily relaxed. See Edwards andvan
Wijnbergen 1986b). Withrespect to the labor market, it willinitially be
assumed that it is free of distortions.
However, the consequences of
assuming the existence of a minimum
wage, which is binding in the short-run,
will be investigated in SectionIII below. It is intiallyassumed that the
domestic capital market is freeof distortions with the realrates of
'This modeldeparts from the more popular trademodels in that it considers three final goods, ratherthan two. A shortcoming of thistradi- tional trade model, however, isthat it ignores importedintermediate imports. See, however, the modeldiscussed in Section IV below.On sector- specific models see, for example Jones1971; Mayer 1974; Mussa 1974,1978, 1982; Neary 1978a,b, 1982, Edwards1986.4
return on capital being equalized in the long-run, acrosssectors. The
tariff proceeds are returned to consumers via lump sumtransfers. Regarding
factor intensity, it will be assumed that importableshave the highest
capital/labor ratio, nontradables have the next highestratio, and
exportables are labor intensive. This assumptionis possibly the most
appropriate for the case of the developing countries; moreoverthis
assumption assures us that the system is stable under sectorspecific wage
rigidity (Neary 1981).
11.2. Terms of Trade Shocks. Relative Prices and Structural Adjustment
In this section the effects of a reduction in the world priceof the
country's importables are investigated. It is assumed,for analytical
convenience, that initially there are no quantitative restrictions(or that
they have been already replaced by tariffs), andthat the nominal exchange
rate is fixed and equal to one. As noted, it is alsoassumed that capital
is sector specific in the short-run, while it can freely movebetween
sectors in the long-run. The discussion will firstdeal with long-run
effects. Then, the short-run effects and the transition towardsthe long-
run will be discussed. The analysis will concentrate onthe behavior of
goods prices, employment allocation across sectors, wagebehavior and
production. In the tradition of standardinternational trade models it is
initially assumed that there is no unemployment.This assumption, however,
is relaxed later.
11.2.1 Lone-Run Effects
In this class of models of a small economy with three goods
(importables, exportables and nontradables), andthe usual competition
assumptions in the medium and long runs, when allfactors can move freely
across sectors, domestic prices of the threefinal goods are fully deter-5
mined (under non-specialization) by worldprices, technology and tariffs.
Equilibrium can be described in the followingway: with no specialization
in production, world prices of exportables andimportables (plus the tariff)
determine the rewards to both factors ofproduction; these rewards, on their
turn and under the assumption of competition,determine the price of
nontradables. Demand considerations for nontradablesdetermine total output
of nontradables and total factors used intheir production. This leaves a
certain amount of factors that is used in theproduction of exportables and
importables in a traditional Heckscher-Ohljn(H-c) fashion. In the rest of
the analysis the price of exportableswill be taken to be the numeraire
(i.e., P —1).
The effect of an exogenous shock thatreduces the international price
of M on factor rewards and the relativeprice of nontradables can be
analyzed using Figure 1, which is the dual to thewell-known Lerner-Pearce
diagram.2 The initialequilibrium is given by the intersection of the three
isocosts MM, XX, and NN. Thesecurves present the combinations of wages
and rental rates of capital that result ina constant cost of producing
these goods at the existingtechnology (see Mussa 1979). The slopes of
these curves are equal to the capital laborratio, and as may be seen in
Figure 1, correspond to our assumptions of relativecapital intensities.
Initially equilibrium is obtained at A with awage rate (relative to
2Thisdiagram, and the whole discussion that follows assumed thatboth before and after the relative pricechange there is specialization (i.e.
the three goods are produced). This isa reasonable assumption in the
context of our discussion, where theexogenous shocks is a change in the
relative price of exportables to importables. Itshould be noted that in
other models of 3 goods and two factors it isnot so easy to rule out
nonspecialization This is the case, for example, if theimportables and
exportables are collapsed into a single good (tradable).This, of course,
is only possible if the relativeprice between X and M does not change.6
exports) equal to W and a rental rate equalto r.
The reduction of the price of M will result in aleftward shift of
the MM curve towards M'M'. This is because now,in order to maintain
equilibrium between domestic costs and theworld price of importables, plus
the tariff, lower combinations of wages and rental rateswill be required.
New long-run equilibrium will be obtained at Bwhere the new M'M' curve
intersects the XX curve. The NN curve will,consequently, shift back
until it intersects the other two curves at B. Naturally,this backward
shift of the NN curve reflects a reduction in the equilibriumprice of
nontradable goods. As the Stolper-Samuelson theorem indicates,the reduc-
tion of the price of M in an economy where exportables arelabor
intensive, will result in higher wages and lowerrental rates (i.e., W1 >
andr1 <r0).
The production side of the model, as well as thefactors' adjustment,
can be analyzed using a three goods Edgeworth-BowleYbox as developed by
Melvin (1968). Figure 2 illustrates the case consideredhere where export-
ables are the most labor intensive good. In this diagramnontradables
isoquants are drawn from origin 0N• Atthe initial prices the nontradable
goods market clears at a level of production given byisoquant NN0. The
capital-labor ratio innontradab1es production is given bythe slope of
Production of exportables is measured from and that of import-
ables by distance OMR. In equilibrium the slope of NN0 isoquantat
equals the slopes of the corresponding isoquantsfor exportables and
iniportables, which are tangent at R.
Since the reduction of the price of M generates anincrease in the



















capital intensive. This is shown inFigure 2, where the dashedrays depict
the new (after
P reduction) capital/labor ratios.However, in order to
determine the new equilibrium it isnecessary to know what will happen to
the demand of nontradables,
as a consequence of the reduction inthe world
price of M.
Where will the new equilibriumpoint for the production ofnontradables
be located? If totaloutput of N remained constant, thenew equilibrium
would be on the
N0N0 isoquant. However, given theassumption regarding
capital-labor ratio and the initial
NN0 isoquant, at point O. Produc-
tion of importables will bereduced to OAT, and productionof exportables
will increase toMxT. This result was obtained under theassumption that
the quantity demanded ofnontradables was not affected by thereduction of
the world (and domestic)price of M. In general, however,this will not be
the case. Moreover, givenour assumptions regardingcapital/labor intens-
ity, it is expected that the demandfor nontradab].es will Inreaseas a
result of improvement in theterms of trade. There are tworeasons for
this:(a) As shown in Figure 1, after
the exogenous shock the(relative)
price of nontradables will
decline, Producing a substitutioneffect in
demand towards nontradables;
and (b) the improvement in theterms of trade
will generate a positive incomeeffect, as national income atinternational
prices increases, which will also havea positive effect on thequantity
demanded of N. With a higherdemand for nontradables,long-run equilibrj
in Figure 2 will be on thenew capital-labor ratioray to the left of the
NN0 isocost on a point such as with production of exportablesbeing
equal to OS, production of importableshaving been reduced toOS and
production of nontradables beingequal to
In summary, under ourassumptions on capital intensities, theeffects10
of an improvement in the terms of trade, whenall factors can move freely
across sectors, will be:(i) Prices of nontradables, relative to export-
ables will fall; (ii) Wages, relative toall goods, will increase;
(iii) The real rate of return on capital,relative to all goods, will
decrease;(iv) Production of exportables will expand;(v) Production of
nontradables will expand; and (vi) Productionof importables will decline.
These equilibrium price movements give usinformation on potential
adjustment problems emerging from
the shocks stemming from abroad. If, for
example, under fixed exchange ratesnominal prices on nontradables are rigid
downward we may have a problem. This is becauseaccording to (i)
will have to decline in order to maintain equilibrium.Since under the
small country case the world price of exports Pis given, the nominal
price of nontradables would have todecline to attain equilibrium; under
nominal price rigidity this will not happen and unemploymentwill result.
Notice, however, that if real wages are rigiddownward, no disequilibrium
situation will emerge in the long-run. This is,of course, because
according to (ii) real wages will increase in termsof all goods. This,
however, will not be the case in the short-run aswill be shown below.
It is interesting to note that the discussion presentedhere can be
readily applied to the case of a tradeliberalization reform aimed at
reducing taxes on imports. The main differencebetween the case of a policy
induced reduction in (via a lower import tariff) and the exogeneously
generated reduction in via a lower P, resides on the magnitude of
the income effect. For the same change in thedomestic price of M the
exogenous shock generates a higherincome effect. See Edwards and van
Wijnbergen (1986b,c).11
11.2.2. Short-Run Effects
This section investigates theshort-run effects of the terms oftrade
shock under the assumption thatin the short-run capital issector specific,
while labor can move freely
across sections. In that sense the model
discussed here can be considered
as having three final goods and four
factors (capital, labor inX, labor in M and labor in N.)3
The initial labor marketequilibrium situation can be illustratedusing
Figure 3.In this figure, the horizontalaxis measures total labor avail-
able in the economy, while thevertical axis depicts thewage rate in terms
of exportablesL.. is the demand for labor by the tradablegoods sectors
and is equal to the (horizontal)sum of the demand for labor by theexport-
able sector (which isgiven by Lx in this figure) and thedemand for labor
of the importables sector.
LN on the other hand is the demand for labor of
the nontradable goodssector. The initial equilibrium ischaracterized by a
wage rate equal to W0, withOTLA labor used in the production of
exportables, LALB labor used in theproduction of importables and
OLB
used in the production ofnontradab].es
There are several differences
between this short-run model andthe
long-run model discussed in theprevious subsection. First, sincecapital
is now sector specific thedirect link between tradablegoods prices and
factors rewards is broken.
Stolper-Samuelson theorem does not hold(in the
short-run), and the price of nontradableswill be determined by the
intersection of the demand andsupply schedules of these kind ofgoods.
In the short run, the reductionin the price of M, under the









assumption of sector-specific factors,
will generate changes bothin the
domestic price of importables
and nontradables (see, forexample, Dornbusch
1974, 1980; Edwards 1986). While
the domestic price ofimportables will
unambiguously fall, the behavior of theprice of nontradables willdepend on
the assumption
regarding Substitutability and themagnitude of income
effects. Assuming that thethree goods are gross substitutesin consumption
and production, and that theincome effect does not exceedthe substitution
effect, it can be shown thatas a result of the terms of tradeimprovement
the price of nontradables
will fall relative to thatof exportables and
increase relative to that ofimportables (Edwards 1986).
The labor marketadjustment process is illustratedin Figure 4. The
reduction in the price of Mwill result in a lower domesticprice of
importables, generating a downwardshift of theLT curve (with the
curve constant). In Figure 4 thenew curve will intersect theL
curve at R. However, this isnot a final equilibrj
situation, since the
reduction in will also result in a declinein the price of nontradables
(relative to exports). Asa consequence,LN will shift downward (by j
than LT) and finalhort-run equilibrj will beachieved at S.In this
new equiljbri production ofexportables has increased -- withlabor used
by this sector increasing
by LALQ. The production ofnontradables may
either increase or decrease,and production of importableswill fall. In
the case depicted inFigure 4, labor has moved out ofthe importables goods
sector, into exportables andnontradables sectors.
What has happened to factorsrewards in the short-run?Wages have
declined in terms of theexportable good (fromW to W1 in Figure 4).
Also, wages decline in terms ofthe nontradable good, sincethe vertical












W from W0 to
J1. However, wages increase relative to theimportable
good, since the domestic price of
importables has fallen bymore than wages.
In the exportables
sector, the real returns to capital
specific importables
and nontradables sector couldeither increase or decrease.4
Figure 5 summarizes the adjustment
in production of X, M andN,
when capital is sectorspecific. The initial (pre-shock)equi1ibrj is
given by points A and C, withproduction of exportab].esproportional to
distance OxA, production ofnontradables given by isocost and pro-
duction of importables
proportional to distance GA. Noticethat initially
the nontradable goods
sector uses ONKN capital, theexportables sector
uses OK capital, and theimportables will use the rest
(KNKx). Since
in the short-runcapital is sector specific these
amounts of capital will
also be used by eachsector after the tariff reform.This means that the
new short-run equilibri
points will necessarily layon the KKN and
lines. The reduction in
P will result in an increase in theuse of
labor (and thus in
production, for given amounts ofcapital) in the export-
ables and nontradablessectors. This is shown inFigure 5 by the movement
of the equilibrjpoints to B and F. The
new capital-labor ratios are
now given by the dashed lines,and as may be seen both theexportable and
nontradable sectors becomerelatively more labor intensive, whilethe
importables sector has becomemore capital intensive. Acomparison of
Figures 2 and 5 provides someindication on how the transitionperiod will
look like, with factorsmoving from their post-terms of tradeshock short-
4Formally, the realreturn on capital specific to theimportable sector will decrease in terms ofiniportables, and could either increaseor decrease in terms of the other two
goods. With respect to capitalspecific to the nontradab].es sector, its rentalrate will in terms ofnontradables, and could either increaseor decrease in terms of the othertwo goods.Capital
1
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run allocation towards their long-run allocation.
In summary, for the generalcase with wage flexibility, the short-run
effects of an improvement in theterms of trade on production, prices, and
factors rewards are the following:(i) Production of exportables
increases;(ii) Production of importables isreduced;(iii) Production
of nontradables may increaseor decrease;(iv) Wages increase in terms of
importables and decline in terms ofexportables and nontradables;(v) The
real return of capital in theexportable sector increases relative to all
goods; (iv) The real return of capital in theimportables sector will
decrease relative to the importablegood. It could increase or decrease
relative to the other good; and(vii) The real return to capital in the
nontradables sector will increase relativeto nontradable goods, and could
either increase or decrease relativeto the other two goods.
11.2.3. IhIi.jtion Period Aftera Terrns of Trade Improvement
The model used in this sectionassumes that the main differences
between short- and long-run effects ofa trade liberalization is that in the
short-run capital is locked into itssector of origin. As time passes,
however, capital will (slowly) move betweensectors. In the present model,
and in order to simplify theexposition, we assume that the movement of
capital does not require the use ofresources. However, the analysis could
be modified by introducinga "moving industry", which uses labor andsome
specific factor, as in Mussa (1978).
The transition period will bebasically characterized by factors (both
capital and labor) moving betweensectors, until the new long-run
equilibrium (i.e., post-terms of trade shock)capital-labor ratios and level
of production are attained. Asdiscussed in Section 11.2.1, andas may be
seen from Figure 3, in the final long-runequilibrium all sectors will be18
more capital-intensive, with the exportable sector usingmore capital, in
absolute terms; and with the importable sector using less capitalin
absolute terms than prior to the external shock. As mayalso be seen from
Figure 3, the nontradable goods sector could useeither a larger or small
absolute amount of capital than before the reduction in P.
The nature of factors movements during the transition period canbe
seen in Figure 6, which combines Figures 3 and 5.Initial equilibrium is
given by points A and G. Short-run equilibriumis given by points B
and F, while long-run equilibrium will be attained in points Hand C.
In order to avoid cluttering the diagram, only the post-termsof trade
improvement capital-labor ratios have been drawn.The arrows between points
B and C and F and H, respectively, show the way resourceswill move
during the transition. As may be seen in Figure 6,for the particular case
considered here, the transition will be characterized by:(i) Capital
labor will move out of the importable goods sector; (ii) Capital andlabor
will move into the exportable goods sector;(iii) Capital will move into
the nontradable goods sector, and labor will move of the nontradable
goods sector.
Table 1 summarizes the movement of resources and factor prices that
follow an exogenous improvement of the terms of trade. Column (1) in Panel
A depicts the movement of resources in the short-run. Column (2)shows how
resources move in the long-run, when compared with theinitial situation.
This column is a summary of the situation described in the Melvin-Edgeworth-
Bowley box in Figure 3.Finally, in column (3) the movement of resources
during the transition period is presented. Panel Aof this table is quite
revealing, since it clearly points out toward potential sourcesof labor








Short- and Long-Run Resource and Factor RewardsMovements




Short-Run vs. Long-Run vs. Short-Run
Sector Initial Situation Initial Situatifl (Transition)
K L K L K L
Exportables
- t t t t t
Importables
- 4 4
Nontradables - t t t 4
B.Changes in Factor Rewards
a b b
r w r w r w
Exportables t 4 4 t 4 t
Importables 4 t 4 t
Nontradables t 4 t 4 t
Notes: aNotice that since capital is sector specificin the short run the
real return to capital can move in differentdirections in the different
sectors. (The arrows in this panel refer tothe real return to capital in
terms of that sector's price --seethe text.)
b1 the medium and long run capital can move across sectors.21
stemming from the external sector. Asmay be seen, equilibrium will require
that labor moves into the nontradab].esector in the short run and out of it
in the longer run.If, however, there are rigidities thismovement of labor
in and then out of the importable
sector may be quite costly in term of
adjustment. This analysis also raises thequestion largely ignored until
now, of the role of expectations in labor market
adjustment. If the terms
of trade shock is perceivedas being only temporary, our short runcase will
be more relevant.
III. Terms of Trade Shocks in thePresence of Labor Market Rigidities
The discussion presented abovefollowed the more traditional models of
international trade where all factor
prices, including wages, are assumed to
be perfectly flexible. That, ofcourse, is a simplifying assumption which
does not correspond to reality inmany of the LDCs. In most developing
countries in fact, there are minimumwage laws, or other types of
rigidities, that either affect the wholeeconomy or cover only some parts of
it. In the last tenyears or so a number of trade models that in fact
assume some type of factor price rigidities
have been developed (see Brecher
1974a,b; Bruce and Purvis 1984). These modelshave been useful and have
added considerable realism to theanalysis. Most of them, however, have
concentrated on the case of two goodsonly. In this section we extend the
previous model and discuss the effects ofa terms of trade shock under two
alternative types of wage rigidities,stemming from the existence of
exogenously imposed minimum wages. The analysis willconcentrate mainly on22
the short-run case where capital is lockedinto its sector of origin.5
111.1 Economy Wide Wage Rigiditi
Consider first the case of an economy-wide minimum wage.Assume, in
order to facilitate the diagramatical exposition,that this minimum wage is
expressed in terms of exportables, andthat its initial level corresponds to
that wage that intially corresponds to full employment.That means that
before the terms of trade shock, there is no unemployment.While this
simplifying assumption greatly facilitatesthe exposition, it is quite
inessential.
It is easy to see from Figure 4 that if wages,expressed in terms of
exportables are inflexibly downward and capitalis sector specific,
unemployment will result as a consequenceof the shock that reduces the
relative price of M. In terms of Figure 4, the magnitudeof this
unemployment will be equal to distance FG.This is basically a short-run
adjustment cost, which will tend to disappear ascapital moves between
sectors in the medium- andlong-run.6 In general, in the presence of sector
specific capital and wage rigidity, a short-rundisequilibrium situation
will emerge as a result of the terms of trade shock.The extent of this
disequilibrium situation will depend onwhether wages are inflexible in
terms of exportables, as was assumed abovefor expository reasons, or if
5As shown above, under our assumptions regarding capital intensity, in
the long run a terms of trade improvement generates anequilibrium increase
in real wages. Thus in the long run a minimum wagein real terms will
become less binding after an external shockthat reduces
6
. .
SeeNeary (1982) and Edwards (1982)for discussions regarding trade
liberalization, sticky wages and unemployment. Itis interesting to note
that an effect of this type can be used to analyticallyderive short-run
output losses following a tradeliberalization process, as is done by Khan
and Zahler (1983). For a synthesis on this typeof literature see the
recent comprehensive survey by Neary (1985).23
they are inflexib].es in terms ofimportables or in terms ofan index of M,
X and N. The reason for
this, of course, is that ifwages are inflexible
in terms of the importable
no unemployment will result sincereal wages in
terms of M go up!If, on the other hand, realwages are inflexible
measured in terms of price
index, unemployment may result ifthe weight of
importables in the price index
is sufficiently small.Edwards (1982) has
shown that if theweight of exportables is
"sufficiently" large a Positive
terms of trade shock will indeedresult in short rununemployment. A
"sufficiently large" weight ofexportables is defined as a >
PMFLL/(PXFLL+PMFL)where FLL is the secondderivative of the production
7 function relative to theamount of labor.
It is interesting tonote that if instead ofa terms of trade shock,
the decline of is due to a tariff reduction
liberalization reform, this
possible short run unemployment
effect may call for asecond-best argument
for gradual reduction intariffs. This would be thecase, for example, if
only the maximum amount ofcapital that can move acrosssectors in each
period is small compared to the
total desired capital reallocationgiven the
relative price changes.8However, the first best policy, ofcourse, would
be to remove the minimumwage distortion.
What happens in thelong run in this case withan economy minimum wage?
As time passes capitalcan move across sectors, anda steady flow of capital
out of the importable sector
will take place. As shown insection II above,
as long as there is no
specialization in production, in thelong run the
Sto].perSue1son result will hold.When P declines, realwages in terms
7Thisassumes that the wage rate is fixedin terms of an index that includes M and X. If Nis added a similarexpression is obtained
8See Edwards(1982).24
of all goods will go up, rendering the preexisting (downward)inflexible
real wage redundant. As capital is reallocated outof M, there will be
forces that will reduce the unemployment created on impactuntil it
completely disappears. In this case unemploymentwill only be a short run
phenomenon. The long run will be characterized byfull employment and
higher real wages. Naturally, this resultwould not hold if the terms of
trade shock is negative (i.e., increase in In that case with an
economy wide minimum wage, the long run equilibriumwould be characterized
by positive unemployment.
111.2 Sector Specific Wage Rigidity
In most countries, however, minimum wages don't usually coverall
sectors, and are generally applied only to theurban sector. The analysis
of the labor market adjustment to external relative priceshocks in the
presence of sector specific minimum wages can getquite complicated. In
what follows, we look in detail at the case where the minimum wage applies
to the importable sector. This in fact is consistentwith the stylized fact
that in most developing countries minimum wage legislation coverthe
manufacturing sector only. Throughout the discussionthat follows, and
mainly to facilitate the diagrammatical exposition, wemaintain the assump-
tion that the minimum wage is expressed in terms of the exportable good.We
then briefly discuss the directions in which the analysisis affected when
we assume that the minimum wage is expressed in termsof other goods.
Consider now the case of a binding minimum wage in the importables
sector only. In order to analyze this case we have tosomewhat modify our
diagrams; this may appear at first messybut it is actually quite useful.
Figure 7 is similar to Figure 3, except that now wemeasure total labor used
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vertical righthand side axis measures the wage rate in the importables
sector. The lefthand side vertical axis, on the other hand, measures wages
in the other two sectors. The wage rate WM is the minimum wage in the
importable sector (i.e., manufacturing); LM is then employment in this
sector. Curve qq is a rectangular hyperbole known as the Harris-Todaro
locus, along which the following equation is satisfied:
WWN xL+UWM,
0
whereU is the equilibrium rate of unemployment.In the absence of a
minimum wage, equilibrium is attained at point S. With a minimum wage,
however, the intersection of (L+LN) with qq gives us the wage rate in
the uncovered sectors, employment in each sector, and total unemployment.
ORLX is total employment in the exportable sector;distance Lx(L+L.)
measures employment in nontradables; distance (Lx+LN)L. is the initial
equilibrium level of unemployment; and, as noted, OMLM is employment in
the covered sector.1°
The short run (i.e. ,withimmobile capital across sectors) effects of a
terms of trade shock that reduces the world price of the importable good are
illustrated in Figure 8. As a result of the decline in the world price of
9This formulation, of course, follows from Harris and Todaro's (1970)
classical article on migration. See also Harberger (1971). For the use of
this discussion in the context of a two sectors economy see Corden and
Findlay (1975) and Neary (1981). Notice that for exposition purposes we
have assumed that the wage rate in M is fixed with respect to exportables.
See Neary (1981) for an illustration of what will happen if this assumption
is changed.
10Notice that there is an important difference between this type of
model of minimum wages where total availability of labor to the economy is
given and those models where there is an aggregate upward sloping supply of
labor. On this last type of model see A. Cox Edwards (1986), and Edwards










M the demand for labor in that sectorshifts downward. At the given mini-
mum wage, WM, the total demandfor labor in the importable sector will
decline. The new demand for labor in the importablesector (not drawn)
intersect WMT at A. Now labor demanded byM is reduced to OMLM.
Naturally, a new rectangular hyperbola q'q' goesthrough A.
What will happen to wages and employment in theuncovered sector, and
to unemployment? In order to analyze this assumefirst that the price of N
remains constant. This assumption is relaxedlater. Under a constant
curve (L+L) remains at its originallocation and point B, given by the
intersection of q'q' and (L+L) give us our newequilibrium, which is
characterized by a lower wage in the uncovered sectorsand higher employment
in N and X. However, as discussed abovethe improvement in the terms of
trade will affect N' and (Lx+L) will notremain constant. Under the
assumptions discussed in Section 11.2 above,the improvement in the terms of
trade generates a reduction in N' which is, however,smaller than the
decline in As a result of this in the final short-run equiliurn (Lx+LN)
will shift downward to (L2(+L)' which is not drawn.The
intersection of this new (Lx+L.N)' and the q'q' rectangularhyperbola
give us the final equilibrium when capitalis locked in its sector of
origin, depicted in Figure 8 by point C.Under our assumptions the post
terms of trade shock equilibrium ischaracterized by: (i) lower employment
in the sector covered by the minimum wage (importables);(ii) lower wages
in the uncovered sector, expressed in termsof exportables; (iii) either
higher or lower equilibrium unemployment;(iv) either lower or higher
employment in nontradables; (v) higher employmentand production29
inexportables)
Not surprisingly this case ofpartial minimum wage coverage generates
very different results than the case of aneconomy wide minimum wage discus-
sed above. First, we now havean increase in production and employment in
exportables. Second it is possible that underour partial coverage case
employment in nontradables will also increase.Also, in this case a
positive terms of trade shockmay generate smaller unemployment in the short
run, whereas in the case of aneconomy wide minimum wage greater
unemployment always resulted in the short runas a consequence of a decline
in P. This illustrates an importantresult: in the presence of labor
market distortions exogenous shocksusually considered beneficial may
generate nontrivial (short run) unemploymentproblems.
What will happen in the longrun in this case with sector specific
minimum wage? In the shortrun, after the world price of imports hasgone
down, the real return to (sectorspecific) capital will be different across
sectors. The terms of trade shock reduces thereturn to capital in the
manufacturing (importables) sector and increases it inthe exportables and
nontradab].es sector. Of course, this situationwith different real returns
to capital cannot go on in the longrun. As time goes by, capital will be
reallocated, moving out of the manufacturing and intothe other sectors. In
terms of Figure 8, this means that will shift down --andwith it the
rectangular hypoerbola qq -- whilethe demand for labor in the uncovered
sectors will shift upwards. Moreover,we know that these curves will shift
in a way such that the final outcome will be
characterized by a higher wage
this setting unemployment is givenby U — (WM/'WN - 1).Since
L., declines and WM/WN goes up, it is not posssible oknow a priori in which way U willgo. The final direction will depend on the elasticities
of Lx I. andL.30
in the absence of wage rigidities. The final long run equilibriumwill have
to satisfy both the condition that the return to capitalis equalized across
sectors and that the labor market is in equilibrium,in the sense that WN =
= (LM/(LM+U))WM.As capital is reallocated, employment in M declines
and employment in X and N increases in relation totheir short run
levels depicted in Figure 8. However, it is not possible toknow priori
whether in the long run the wage rate in the uncovered sectorsN and X
will be higher or lower than their initial level. This will depend onthe
elasticities of substitution and on the relation between the slopeof the
LM curve and the qqand N.
IV. Imported Intermediate Inputs. Devaluation and Employment
In the preceding sections we have expanded the standard trademodel to
the case of three goods, and four factors to analyze the effectsof external
shocks on the sectoral allocation of employment, wages and unemployment.
Following the traditional approach the discussion aboveassumed away the
existence of imported intermediate inputs and ignored any complications
stemming from macroeconomic aspects. Recently, however, a more macro-
oriented literature that analyzes the relation between devaluationsand
aggregate employment has emerged. In thisliterature external shocks not
only affect the sectoral allocation of a giventotal level of employment but
can also affect the total level of employment. Moreover, accordingto this
literature, and contrary to the traditional view, devaluationswill likely
result in a drop in employment and output (van Wijnbergen 1986). Inthis
section we discuss this issue in some detail. For this purpose wefirst
formally develope a stylized model of a small open economythat produces
three goods, and uses imported inputs in the production of home or31
nontradable good. We then discuss briefly theexisting empirical evidence
in this area.
IV.l Devaluation. Azregate Output and Employment
In this section we develop a model toanalyze the effects of nominal
devaluations on aggregate output and employment ina small country. The
model analyzes the case of aneconomy that produces three goods and uses
imported inputs in the production of the nontradables, and issufficiently
general as to include the models of Cooper (1971b),Krugman and Taylor
(1978), Hanson (1983) and Branson (1986) as specialcases. Although the
analysis concentrates on the case of a devaluation, the modelcan easily
handle the case of a terms of trade shock.
Consider, as in Section II, a small country thatproduces exportables,
importables and nontradable goods. The capital stock issector specific and
fixed during the relevant run discussed here)2The production of
nontradables requires the use of labor, (specific)capital and an imported
input. However, in order to simplify theexposition it is assumed that
exportables and importab].es are produced usingcapital and labor only. It
is also assumed that thiscountry has a stock of foreign debt, whose nominal
value in foreign exchange is equal to D*. Asis usually the case in the
developing countries it is assumed that due to institutionalreasons the
labor market does not clear, and that the behaviorof nominal wages is
governed by an indexation rule that ties changes inwages to changes in the
price level.
In order to simplify the exposition, and to focuson the effects of
devaluations on output and employment, it is assumed thatworld prices of X
will become apparent below the assumption of mobilecapital will
greatly complicate the analysis.32
and M are constant. As will be seenbelow, however, the model can be eas-
ily manipulated to analyze effectsof changes in the external terms of trade
on output and employment.





















where the following notation is used.
y =realincome in terms of home goods;
HS,Hd supply and demand for nontradables;




V =valueadded in the nontradables good sector;
=worldprices of exportables, importablesand intermediate goods
expressed in terms of foreign exchange;33
e nominal exchange rate, expressed as units ofdomestic currency
per unit of foreign currency;
=priceof nontradable goods
i* world interest rate
D* =stockof foreign debt in foreigncurrency
B =nominalstock of base money, assumed to be equal to nominal stock
of money;
C real government expenditure in terms of homegoods;
WLx,LM =laborused in home, exportable and importablesectors;
KH,&X, capital stock in H, X and M sectors;
P price level.
Equation (1) is real income in terms of homegoods. Equation (2) is
the demand function for nontradables, whichis composed of the private
sector demand H plus the government's demand C.It is assumed that the
private sector demand for H depends on realincome, relative prices and
the real stock of money. Equation (3) is theproduction function for H
goods. It is a CES function with an elasticity ofsubstitution between
value added and imported inputs equal toa —(l+p)1.Equation (4) speci-
fies that value added in the nontradablessector is produced using Cobb-
Douglas technology, and that the capital stock in thatsector is fixed.
Equations (5) and (6) are the production functions for Xand M, which
are assumed to be Cobb-Douglas. Equation (7) is theindexation rule, and
establishes that nominal wages are adjusted ina proportion w of
inflation, This equation assumes that due to institutionalreasons (Unions
and so on) the labor market does not clear. If,on the contrary we assume
full flexibility in the labor market thisequation should be replaced by a34
labor supply equation. Equation (8) is the definition ofthe price level.
From (7) and (8) we get that nominal wages are adjusted accordingto the
following rule: W W1PH +w2,
where 0 ￿ ￿ 1.Finally, equation
(9) establishes that in equilibrium the nontradable goodsmarket clears.
This model is quite general and differs from previous workin various
respects. First, contrary to Cooper (l97lc), Krugmanand Taylor (1978) and
Hanson (1983), the current model specifically includes a supplyside. In
the models of Krugman and Taylor (1978), Taylor (1978), andHanson (1983),
the supply side is replaced by the assumption of markup pricingin the
nontradables good sector (see below). Second, contrary to Krugnianand
Taylor (1978), Gylfason and Schmidt (1983), Gylfasonand Radetzki (1984),
Hanson (1983), and Branson (1986) in the current modelhouseholds are
allowed to consume all three goods. Third, the current model also
incorporates the existence of external debt. In thediscussion that follows
it will be pointed out how this model can be simplified to generate as spec-
ial cases the approaches previously discussed in the literature.
Our interest is to find out the effect of a devaluation (i.e. ,increase
in e) on total employment and output in this economy. For this purpose we
first derive the demand for labor functions.
Assuming profit maximization and perfectly competitivefirms we can obtain
from equations (3), (4), (5) and (6) the demand functions for imported











where A0 andA1 are constants.
In order to find out how changes ine affect total real output and
employment, it is first necessary to investigate theway in which devalua-
tions affect the nontradable goods market.
From equations (1), (2), (7)and
(11), and using expressions for thesupply functions of X and M obtained
from (5), (6), (12), and (13),we can derive the following equation for the
rate of change of the demand for H (whereas customary, X =(dX/dt)(l/X).
A A A H —D1+ D2PH + D3B ÷ D4C (14)
where the D's are given by:
D1Q{(AX4AM) + (xEx÷AMEM)(lw2) - - )i(1)-
AD]
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Where —
(H1'/H)1yfor (He/H) ratio of private to totaldemand for
H and where'7y is the income elasticity of demand for H.
AX,AM, AI,.AD
are ratios of exports, imports, importedinputs and debt payments to total
real income (i.e.,Ax —(ePx)/(Py)).i and M are the price elasti-
cities of demand for H withrespect to H'X and HM' and
consequently are negative. and M are the price elasticities of
supply for X and M (i.e., —/(1-O)>0, EM —51(1-5)>0). JAis
the demand elasticity of H withrespect to real cash balances. Stability
requires that Q > 0. Moreover, in order for the (total)demand elasticity
of H with respect to its (nominal)price to be negative it is needed that:
[(AxfAM)(lwl) - + (/i/)J > AD ÷ (l-a)A1. In fact, throughout the36
rest of the analysis we will assume that thisis indeed the case.
As may be seen from equation (14), when there is adevaluation (i.e.,
an increase in e ),thedemand for nontradables is subject both to
expenditure reducing and expenditure switchingeffects. Moreover, it is
clear from equation (14) that with other things given, a(nominal)
devaluation can either generate an increase or declinein the demand for
nontradables, depending on whether [(AM+Ax)(lw2) + + -
A1(1-u) + AD. If D1 < 0,then the expenditure reduction
effect dominates. Notice however, that given our assumptionthat D2 < 0,
the more plausible case will indeed be that D1 >0.
In this case the expenditure switching effectwill dominate and the
devaluation will result in a higher demand for H. With respectto D3 and
with other things given, higher money and government expenditureswill
generate increases in the demand for H.
It is interest to note that equation (14) includes, as special cases,a




and =v(i.e., there is markup pricing for home goods), equation(14)
corresponds to Hanson's model. Moreover, if inaddition we assume that
AM
0 equation (14) becomes equivalent to the model by Krugmanand
Taylor (1978)
Let us now turn to the supply side for home goods.From the first
order conditions (10) and (11) we obtain expressionsfor I and L.H, and
using the wage indexation equation (7) toeliminate W, to finally obtain
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From(15) it is possible to see that, with otherthings given, an
increase in H generates an increase in thesupply of home goods, while a
devaluation will shift the aggregatesupply curve upward and to the left.
The channel through which this happens is the effectof the devaluation on
the price of the imported intermediateinput.
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Whether a devaluation will reduce or notoutput of home goods will depend on
(D2S2-D1S1)0. A sufficient condition for having acontractionary
devaluation is that <0.That is the case where a devaluation shifts
back both demand and supply for H. However, under themore plausible case
where the expenditure switching effect dominates in(14) (i.e., > 0),
and a devaluation increases the demand fornontradables, there will be two38
forces that will operate in the oppositedirections. In this case the
effect of a devaluation on H will be ambiguous.In fact they will pretty
much be an empirical question.
The effects of a devaluation on the levelsof sectoral employment is
obtained from equations (11), (12), (13), (16) and (17):
[(D2s2)(D2S2)lSl +(l-w1)a(S2-D1)









Again, the signs of these elasticities are ambiguous;the final effect
of a devaluation on employment will depend on therelative strength of the
different effects involved. These, in turn will be afunction of the
different elasticities. While the inability to determineunequivocally
these signs is somewhat frustrating, this analysis is veryuseful in that it
makes clear that contrary to the more traditional views,in more realistic
models with imported intermediate inputs and foreign debt, adevaluation can
be contractionary, and reduce the level of employment.Whether this is
indeed an important case is an empirical question.In the next section we
briefly review the existing attempts to empiricallytest whether
devaluations are contractionary or expansionary.
Notice that the analysis presented here canbe easily extended to the
case of a terms of trade shock. In particularan increase in the world
price of the intermediate importwill be in many ways (but not all) similar
to the devaluation case discussed here.39
IV.2. Devaluation and EconomicActivity: The Empirical Evidence
As shown above, there are a numberof channels through which
devaluations can negatively affect thelevel of aggregate output and
employment in an open economy. Inspite of the renewed theoretical interest
on the possible contractionary effects ofdevaluations, the empirical
analysis has been somewhat sketchy. Moreoverall of these studies have
looked at the effects of devaluations
on aggregate real output, rather than
on employment)-3
A number of studies have usedcross country data to simulate the
effects of devaluations on realoutput. Gylfason and Schmidt (1983) have
constructed a small macroniode]. with
intermediate goods, where a devaluation
has two conflicting effects:on one hand it generates an expansion
through
aggregate demand; on the other hand, a devaluation
results, through its
effect on the cost of imported
intermediate inputs, in an upward shiftin
the aggregate supply schedule.The final effect of a devaluationcan be
either expansionary orcontractionary. Cylfason and Schmidtempirically
analyze the implications of their modelby imputing plausible values to the
corresponding parameters for a group of fivedeveloped countries and five
developing countries. With theexceptions of the U.K. and Brazil their
results suggest that, as postulatedby the more traditional views,
devaluations have a positive overalleffect on aggregate output.
Conolly (1983) considered a group of 22countries and regressed for the
cross-country data set the change in the rate of realgrowth on the change
in the nominal exchange rate. Thecoefficient obtained was positive and
13Thereason for this, of course, is that for thedeveloping countries the data on aggregateoutput are much more reliable than theemployment data.40
marginally significant, providing some
support to the hypothesis of expans-
ionary devaluations. However,Conolly argues that his results aresubject
to a selectivity bias, since typically
countries that devalue do so after
having entered into a recession.
Gylfason and Risager (1984) developeda model for a small country,
which stresses the effect of devaluations oninterest payments on the
foreign debt. Using imputed parameter
data they find that while devalua-
tions are generally expansionary in
developed countries, in developing
countries they are likely to be contractionary.However, a problem with
this type of approach is that the parametersused in the simulation are
obtained from very different sources,and are likely to be inconsistent
among themselves.
Gylfason and Radetzki (1985) developeda small macromodel to
investigate the effects of devaluations Oflreal output, the current account,
and real wages. They show that in aworld with no capital movements, in
order for a devaluation to result in higherreal output, real wages neces-
sarily have to fall. They then showthat if a devaluation is accompanied by
an inflow of foreign funds, itis possible for real output to increasewith
unchanged real wages. Gylfason andRadetzki use a group of 12 poor
countries to simulate their model. Asin other papers, in the simulation
analysis they use imputed valuesfor the parameters. Their results suggest
that, for their group of countries,with nominal wages constant and no
capital inflows a 10% devaluationwill result in a decline of real GNP of
0. 5%.
Other authors have constructed country-specific
simulation models to
analyze the effectiveness ofdevaluations as stabilization policy tools.
Branson (1986), for example, has recently
constructed a small simulation41
model for Kenya to investigate theseissues. His resultssuggest that,
contrary to the traditional view, a devaluationwill have important
contractionary effects in the Kenyaneconomy. Taylor and Rosenweig (1984),
on the other hand, built a fairly
large computable general equilibrium model
for Thailand, and simulated the effectsof a number of policymeasures,
including a devaluation, on the Thaieconomy. Their results indicate that a
devaluation of the baht of 10% will havean expansionary effect and will
generate an increase in real GDP of 3.3%.
Other studies have discussed theoutput effects of devaluations in a
less formal way. Cooper (l971a), inhis well-known study, analyzed 24
devaluations that took place between 1953and 1966. After looking at the
behavior of the principal
components of aggregate demand he concluded that
"devaluation itself often initiallytends to depress economicactivity in
the devaluing country,contrary to what has normally been expected"
(p.
504). Krueger (1978) analyzedoutput behavior during the periods surround-
ing major devaluation episodes in thecountries considered in the NBER
project on trade liberalization. She foundthat in most cases devaluations
had been associated withexpansions in the level of realactivity. Also,
the numerous studies that haveinvestigated the effects of IMF stabilization
programs on output hav looked at realactivity behavior before and after
major devaluations. Most of these studies haveused a "before" and "after"
approach and found that nominal devaluations hadnot been accompanied, or
followed, by major declines in realactivity (Gylfason 1983; Khan andKnight
1985).
In his general empiricalanalysis of devaluation Edwards (1987) looked
in detail at the
contractionary devaluation issue. This is done intwo
ways. First, the real activity aspects of the 30devaluations episodes used42
in his analysis were closely
scrutinized. The behavior of a nuntherof key
variables in the period elapsed betweenthree years before the devaluation
and three years after the devaluation wasanalyzed for all 30 devaluation
episodes. Since there are noreliable data on employment for allthese
countries, the emphasis was placed onreal aggregate output, aggregate gross
investment and real growth. It wasfound that, by and large, the evidence
was mixed, and depending on
which variable one looked at, somecountries
experienced a fall in real activityand others experienced an increasein
the level of aggregate output.
Of course, as with some of the other papers,a problem with this type
of analysis is that it concentrates onthe behavior of the key variables
"before" and "after" the devaluation,without taking into account the
possible role of other policies orexternal events. This problem was avoid-
ed by the second approach taken inthis study: an equation for aggregate
output in an open economy isestimated for a group of 12 countries, using
pooled data.(See also Edwards l986c.) Inaddition to the possible effect
of the exchange rate on output, this equation
incorporates the role of
monetary policy, fiscal policy
and exogenous terms of trade changes.From
this regression analysis it was found that,keeping other things constant,
devaluations have a small contractionarYeffect in the short run. In the
long run, however, devaluations appear
to be neutral, and don't affectthe
level of aggregate activity, or aggregateemployment. Regarding termsof
trade effects, as with other previousstudies, it was found that when
correcting for other variables therewere no statistically significant
effects on the level of real output.
V. SummrYandConcluding Rernarks43
This paper has provided a selectivesurvey of several issues related to
the reaction of labor markets inopen economies, emphasizing the role of
terms of trade and exchange rate disturbances.In Section II a three-good
trade model was developed to investigate howsectoral labor allocation and
wages react to shocks on world terms of trade. Theanalysis looked at both
the short- and, long-run and in thetradition of standard trade theory
assumed that total labor supply isgiven. Assuming flexible wages it is
shown that in the short run labor willmove to a particular sector, only to
move out of it in the longer run. Thisbrings up the issue of transaction
costs and the role of expectations indetermining labor movements. Section
III introducee wage rigidities in the formof either an economy-wide minimum
wage or a sector specific minimum wage. It was shown thateven if
importables are capital intensive, and theminimum wage is expressed in
ternis of the exportable good, a positiveternis of trade shock will generate
unemployment in the short run. The labor marketreaction will depend,
however, on coverage of the minimumwage.
In Section IV a model of a smalleconomy that produces three goods and
uses imported intermediate inputs in theproduction of nontradables was
developed to investigate the effects of devaluationon employment. It was
shown that, contrary to the traditionalview, in this setting devaluations
can result in a contraction in output andemployment. Whether this
contractionary result will actually take place will dependon a number of
parameters, including the elasticity of substitution betweenimportables and
value added, and the importance offoreign debt. In this section we also
review the empirical literature on the relationbetween devaluations, terms
of trade and aggregate activity.44
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